INTRODUCTION
The reactions of the starfish present many interesting phenomena for physiological analysis particularly since many of the reactions are complex yet precise. The nervous system that presumably controls these reactions is at the first stage in the development of a morphologically distinct central nervous system and the starfish thus allows a ready examination of some of the properties of central nervous behaviour as determined by the reactions of the effector system. The principle effector system in the starfish is the tube foot system and studies have recently been made on the ways in which this effector system leads to coordinated movement of the animal (KERKUT 1951 (KERKUT , 1953 (KERKUT a & b, 1954 . So far two approaches have been used, (i) the estimation of the forces involved in locomotion and the way in which these forces affect the reactions of the foot; (2) an analysis of the means by which the different feet during the step are made to point in the same direction. Both these approaches indicate certain gaps in our knowledge of the properties of the radial nerve cord as a oonducting pathway and it is intended in this paper to investigate these properties. This has been done by applying accurately graded stimuli to the animal under conditions of normal and experimentally modified innervation. In this way one should be able to arrive at some understanding of the nature of the pathways between the electrodes and the tube foot and this will ultimately assist in our knowledge of the intermediate reactions that go to make up starfish behaviour. 1) I should like to express my grateful thanks to Professor J. E. SMITH and Dr C. F. A. PANTIN, F.R.S., for their invaluable advice throughout the course of this work. I should also like to thank the Director and Staff of the Marine Biological Laboratory at Plymouth for their unfailing assistance, and to the University of Cambridge for the use of the Cambridge table at Plymouth.
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In such a study it is essential to have a clear picture of the anatomy of the starfish nervous system and the work of SMITH (ig5oa) presents such a picture.
SPONTANEOUS RETRACTION OF THE TUBE FOOT
A normal starfish shows spontaneous activity of its tube feet and it was necessary to investigate this spontaneous activity before determining the responses to the foot to stimulation. To do this a starfish was fixed to a Perspex star, the oral surface uppermost, and a tube foot was connected to a light isotonic lever giving a twelvefold magnification, the movements of the lever were then recorded on a lightly smoked drum. The spontaneous movements of the feet could be due to one or more of the following causes. (i) General background afferent stimulation. (2) Specific afferent stimulation.
(3) Synchronised efferent activity of the radial nerve cord or ganglia. To determine the relative importance of these factors it was necessary to study the simultaneous spontaneous activity of at least two and preferably more tube feet. One such record is shown in Fig. 2 . Spontaneous retractions of two tube feet on opposite sides of the radial nerve cord in the same segment. The time interval registers Y2 minutes. The two traces show independent excursions but every now and then there is a large retraction on the lower trace which is accompanied by a retraction on the upper trace. It is suggested in the text that this coordination is due to a proprioceptive relay hetween the two tube feet.
